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DETAILED ACTION 

This action is in response to papers filed 7/23/2007. 

The cancellation of claims 4 and 27 has rendered the 112-2"^ paragraph rejection 
of these claims moot. 

The amendment of the claims to recite, " an isolated population of labeled 
oligonucleotides" has overcome the 101 rejections of claims 1-3, 4-10, 24-26 and. 28-34. 

This action contains new grounds of rejection, including rejections of claims 3 
and 26. As claims 3 and 26 were not previously rejected, this action is non-final. 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 3 and 26 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for an isolated population of labeled oligonucleotides 
probes comprising an oligonucleotide associated with a series of detectably 
distinguishable molecules, the number and type of signal molecules identifying the 
nucleotide sequence of the probe, the number of probes in the population exceeding the 
number of unique signal molecules, wherein the type of nucleotide at each position in at 
least one of the labeled oligonucleotides probes is identified by an intensity of at least 
one of the unique^signal molecules, does not reasonably provide enablement for 
wherein the number of unique signal molecules is equal to the number of nucleotides 
labeled of the oligonucleotide probe. The specification does not enable any person 
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skilled in the art to which it pertains, or with which it is most nearly connected, to make 
the invention commensurate in scope with these claims. 

There are many factors to be considered when determining whether there is 
sufficient evidence to support that a disclosure does not satisfy the enablement 
requirement and whether any necessary experimentation is undue. These factors have 
been described by the court in re Wands, 8 USPQ2d 1400 (CA FC 1988). Wands . 
states at page 1404, 

"Factors to be considered in determining whether a disclosure would require 
undue experimentation have been summarized by the board in the Ex parte Forman. 
They include (1) the quantity of experimentation necessary, (2) the amount of direction 
or guidance presented, (3) the presence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of those in the art, (7) the 
predictability or unpredictability of the art, and (8) the breadth of the claims." 

The nature of the invention and the breadth of the claims: 

The claims are drawn an isolated population of labeled oligonucleotides probes 
comprising an oligonucleotide associated with a series of detectably distinguishable 
molecules, the number and type of signal molecules identifying the nucleotide sequence 
of the probe, the number of probes in the population exceeding the number of unique 
signal molecules, wherein the type of nucleotide at each position in at least one of the 
labeled oligonucleotides probes is identified by an intensity of at least one of the unique 
signal molecule. 
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The claims further limit the number of unique signaling molecules to being 
present up to 4 times and the number of unique signal molecules is equal to the nmber 
of nucleotides of the labeled oligonucleotide probe. 

The amount of direction or guidance 

The specification provides no specific or substantial guidance to address the 
issue of labeling the nucleic acid with all four bases having a distinguishable label.. The 
specification does generically teach the method, but does not address this specific 
issue. The specification completely lacks guidance on labeling the nucleic acid with all 
four bases having a distinguishable label. 

The presence of working examples 

The specification thus teaches an example, but does not teach how to make the 
instant example. 

The state of prior art and the predictability or unpredictability of the art: 

Sauer et al (Journal of Biotechnology (2001) volume 86, pages 181-201) 
expressly teach that "A complete labeling (100% substitution with fluorescent dNTPs) of 
all four DNA-bases has not yet to be achieved (sic). Steric hindrance at the polymerase 
active site is supposed to prevent full replacement of natural dNTPs by the modified 
analogues (see page 188, column 2)." Since the current specification lacks any 
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guidance on how to overcome this art recognized problem, claim 3 and 26 is entirely 
unpredictable since the problem of steric hindrance prevents complete labeling. 

The level of skill in the art: 

The level of skill in the art is deemed to be high. 
Quantity of experimentation necessarv: 

In order to practice the invention as claimed, one would first have to label every 
nucleotide of a polynucleotide with a different label. This would be replete with trial and 
error experimentation because the specification asserts the labeling of each nucleotide 
with up to 4 labels. However the specification nor the art teach how to label each 
nucleotide with a distinguishable label in such a way as to overcome the art recognized 
problem of steric hindrance inhibiting the labeling of every nucleotide or the suggested 
labeling of every nucleotide with multiple labels as suggested by the specification. 

Therefore, in light of the breadth of the claims, the lack of guidance in the 
specification, the high level of unpredictability in the associated technology, the nature 
of the invention, the negative teachings in the art, and the quantity of unpredictable 
experimentation necessary to practice the claimed invention, it would require undue 
experimentation to practice the invention as claimed. 



Claim Rejections - 35 USC § 102 
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3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1-2, 5, 7-9, 24-25, 28, 31, 32, and 33 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Cronin et al (US patent 6,045,996, issued April 4, 2000). 

With regards to claim 1 , Cronin teaches an array of at least 500 different 
oligonucleotide features per square centimeter at discrete locations (see column 2, lines 
23-27). These 500 oligonucleotides are a population of labeled oligonucleotide probes. 
Cronin further teaches labeling a target with luminescent dyes including polymethine 
dyes (see column 6, lines 12-22). Cronin further allowing hybridization and determining 
the identity of the probes to which they are labeled. The hybridization is labeling a 
probe. Cronin exemplifies this in the example. Cronin's hybridized array is a population 
of labeled oligonucleotides, comprising an oligonucleotide associated with the 
detectably distinguishable signal molecules (each labeled molecule is hybridized to a 
probe at a discrete location), the type and number of signaling molecules is less than 
the number of probes. As the nucleic acid sequence and location of the probes of 
Cronin's array are known, the detection of the label allows identification of the type of 
nucleotide at each position. 

With regards to claim 2, Cronin teaches the target can be labeled at one 
nucleotide (see column 6 line 12). Cronin thus teaches the label is present once, which 
is less than 4 times. 
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The specification does hot specifically define a reference signal molecule, but 
teaches an exemplary list in table 1 , page 11. 

With regards to claim 5, Cronin teaches fluorescein as a label. This is listed in 
the specification as an exemplary reference signal molecule. Cronin thus teaches 
probes labeled with reference intensity molecules. 

With regards to claim 7 and 8, Cronin teaches the use of polymethine dyes, 
fluorescien, rhodamine, and so forth (column 6, lines 20-22). Cronin further teaches the 
use of Cy3 and Cy5 (see column 9, line 17). Cronin thus teaches oligonucleotide 
probes labeled with Raman labels, polymethine dyes and signal molecules from table 1. 

With regards to claim 9, Cronin et al teaches the fluorescien, rhodamine, CY3, 
and Cy5 labels (see column 6, lines 20-22; column 9, line 17). Cronin thus teaches 
fluorescent dyes. 

With regards to claim 24, Cronin teaches an array of at least 500 different 
oligonucleotide features per square centimeter at discrete locations (see column 2, lines 
23-27). These 500 oligonucleotides are a population of labeled oligonucleotide probes. 
Cronin further teaches labeling a target with luminescent dyes including polymethine 
dyes (see column 6, lines 12-22). Cronin further allowing hybridization of the capture 
probe and target nucleotide and determining the identity of the probes to which they are 
labeled. The hybridization is labeling a probe. Cronin exemplifies this in the example. 
Cronin's hybridized array is a population of labeled oligonucleotides, comprising an 
oligonucleotide associated with the detectably distinguishable signal molecules (each 
labeled molecule is hybridized to a probe at a discrete location), the type and number of 
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signaling molecules is less than the number of probes. As the nucleic acid sequence 
and location of the probes of Cronin's array are known, the detection of the label allows 
identification of the type of nucleotide at each position. 

With regards to claim 25, Cronin teaches the target can be labeled at one 
nucleotide (see column 6 line 12). Cronin thus teaches the label is present one, which 
is less than 4 times. 

The specification does not specifically define a reference signal molecule, but 
teaches an exemplary list in table 1 , page 11. 

With regards to claim 28, Cronin teaches the fluorescein as a label. This is listed 
in the specification as an exemplary reference signal molecule. Cronin thus teaches . 
probes labeled with reference intensity molecules. 

With regards to claim 31 and 32, Cronin teaches the use of polymethine dyes, 
fluorescien, rhodamine, and so forth (column 6, lines 20-22). Cronin further teaches the 
use of Cy3 and Cy5 (see column 9, line 17). Cronin thus teaches oligonucleotide 
probes labeled with Raman labels, polymethine dyes and signal molecules from table 1. 

With regards to claim 33, Cronin et al teaches the fluorescien, rhodamine CY3, 
and Cy5 labels (see column 6, lines 20-22; column 9, line 17). Cronin thus teaches 
fluorescent dyes. 

Response to arguments 

The response asserts that amending claims 1 and 24 to recite the limitations of 
claims 4 and 27 overcome the Instant rejections. This argument has been thoroughly 
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reviewed, but is not considered persuasive because Cronin still anticipates the 
amended claim 1 and 24 as detailed above. 

5. Claim 1,2, 5-10, 24, 25, 28-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Han et al (Nature Biotechnology (2001) volume 19, pages 631-635). 

Han et al teaches a method of using multicolor optical coding for biological 
assays. Han teaches the use of 6 colors and 10 intensities could code for 1 million 
nucleic acid sequences (see abstract). 

With regards to claim 1 , Han further teaches the use of 3 colors and 10- 
intensities results in 999 codes (see page 631 , 2"^ column, 1®* full paragraph). Han 
teaches in figure 5, 4 probes that are labeled with 3 different colors, which can be used 
to identify a nucleotide sequence. 

With regards to claim 2, Han teaches in figure 5, the use of each label only once. 

With regards to claim 5, Han et al teaches each labeled oligonucleotide probe is 
labeled with F by binding of the target nucleic acid (see figure 5). 

With regards to claim 6, Han teaches probes of the same length, namely 14 
nucleotides, in figure 5 which are from 10 to 50 nucleotides. 

With regards to claim 7 and 8, Han teaches the use of adenine in the probes, 
represented by an A in the nucleotide sequences (see figure 6 and legend). As claim 8 
depends from claim 7, the claims teach that adenine is a Raman label. Thus Han 
teaches Raman labels and signal molecules from table 1. 

With regards to claim 9, Han et al teaches the use of quantum dots (see 
abstract). 



Application/Control Number: 10/748,525 Page 10 

Art Unit: 1634 

With regards to claim 10, Han teaches the use of quantum dots, which are "zinc 
sulfide-capped cadmium selenide nanocrystals" (see abstract 2"^ line). Han thus 
teaches the use of nanotags. 

With regards to claim 24. Han further teaches the use of 3 colors and 10- 
intensities results in 999 codes (see page 631, 2"^ column, 1^* full paragraph). Han 
teaches in figure 5, 4 probes that are labeled with 3 different colors, which can be used 
to identify a nucleotide sequence. Han further teaches the labeled probes are 
hybridized to the to a complementary strand and are thus a reaction mixture. 

With regards to claim 25, Han teaches in figure 5, the use of each label only 
once. Han thus teaches a reaction mixture with a target polynucleotide and a labeled 
probe, wherein each signal molecule is present once. 

With regards to claim 28, Han et al teaches each labeled oligonucleotide probe is 
labeled with F by binding of the target nucleic acid (see figure 5). Han thus teaches a 
reaction mixture with a target polynucleotide and a labeled probe, wherein each signal 
molecule has an intensity reference signal. 

With regards to claim 29 and 30, Han teaches probes of the same length in figure 
5 and are from 10 to 50 nucleotides. Han thus teaches a reaction mixture with a target 
polynucleotide and a labeled probe, wherein each oligonucleotide is identical in length 
(claims 29 and 30) and length of 10 to 50 nucleotides. 

With regards to claim 31 and 32, Han teaches the use of adenine in the probes, 
represented by an A in the nucleotide sequences (see figure 6 and legend). As claim 
32 depends from claim 31 , the claims teach that adenine is a Raman label. Thus Han 
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teaches Raman labels and signal molecules from table 1 . Han thus teaches a reaction 
mixture with a target polynucleotide and a labeled probe, wherein each signal molecule 
is a Raman label or signal molecule from table 1 . 

With regards to claim 33, Han et a! teaches the use of quantum dots (see 
abstract). Han thus teaches a reaction mixture with a target polynucleotide and a 
labeled probe, wherein each signal molecule is a quantum dot. 

With regards to claim 34, Han teaches the use of quantum dots, which are "zinc 
sulfide-capped cadmium selenide nanocrystals" (see abstract 2"^ line). Han thus 
teaches the use of nanotags. 

Response to arguments 

The response asserts that amending claims 1 and 24 to recite the limitations of 
claims 4 and 27 overcome the instant rejections. This argument has been thoroughly 
reviewed, but is not considered persuasive because Han still anticipates the amended 
claim 1 and 24 as detailed above. 

6. Claims 1-3 and 24-26 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Lockhart et al (W097/27317, published July 31, 1997). 

The specification does not specifically recite a definition for, "distinguishable 
label." The language "oligonucleotide associated with a series of detectably 
distinguishable signal molecules, the number and type of signal molecules identifying 
the nucleotide sequence of the probe" - does not specifically require that the nucleotide 
further comprises a label. Each base of the polynucleotide can thus be broadly 
interpreted as a distinguishable label, and any isolated probe population with each 
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nucleotide occurring less than 4 times broadly reads on the claim. Further each base 
can be further viewed as differentially labeled as isotopic differences in each base can 
be determined by mass spectroscopy. 

With regards to claim 1, Lockhart et al teaches in figure 24, probe 1 ACTG and 
probe CTGT. Lockhart thus teaches an isolated population of labeled oligonucleotides 
associated with detectably distinguishable labels, wherein the type of each nucleotide at 
each position is identified by an intensity of at least one label. 

With regards to claim 2, Lockhart teaches al teaches in figure 24, probe 1 ACTG 
and probe 2 CTGT. Each laber occurs less than 4 times per labeled nucleotide. 

With regards to claim 3, probes 1 and 2 of Lockhart each comprise 4 nucleotides, 
thus the number of unique sequences is equal to the number of nucleotides of the 
labeled oligonucleotide probes. 

With regards to claim 24, Lockhart et al teaches in figure 24, probe 1 ACTG and 
probe CTGT. Lockhart teaches hybridization or target nucleic acids to arrays. 
Lockhart thus teaches a reaction mixture comprising isolated population of labeled 
oligonucleotides associated with detectably distinguishable labels, wherein the type of 
each nucleotide at each position Is identified by an intensity of at least one label. 

With regards to claim 25, Lockhart teaches al teaches in figure 24, probe 1 
ACTG and probe 2 CTGT. Each label occurs less than 4 times per labeled nucleotide. 

With regards to claim 26, probes 1 and 2 of Lockhart each comprise 4 
nucleotides, thus the number of unique sequences is equal to the number of nucleotides 
of the labeled oligonucleotide probes. 
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Summary 



No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven C. Pohnert whose telephone number is 571-272- 
3803, The examiner can normally be reached on Monday-Friday 7:00-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Ram Shukia can be reached on 571-272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Steven Pohnert 




/Caria Myers/ 

Primary Examiner, AU 1634 



